DOCUMENT RESUME 

ED 383 547 SE 056 251 



TITLE The Universal House: Energy, Shelter & The California 

Indian. Activity Guide, 4th/5th Grade. 
INSTITUTION California Energy Extension Service, Sacramento. 
PUB DATE 92 

NOTE 38p.; Photographs nay not reproduce well. 

PUB TYPE Guides - Classroom Use - Teaching Guides (For 

Teacher) (052) 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



MF01/PC02 Plus Postage. 

'''American Indian Culture; Cooperative Learning; 
Energy Conservation; '''Energy Education; Environmental 
Education; Grade 5; Grade 6; '''Housing; 
Interdisciplinary Approach; Intermediate Grades; 
Lesson Plans; '''Natural Resources; Sustainable 
Development; Units of Study 
''^California; Hands On Experience 



ABSTRACT 

This activity guide links energy awareness with 
resource management and traditional California Indian cultures for 
the 3rd-6th grade span. The materials combine cooperative, hands-on 
activities with background information and learning extensions. The 
interdisciplinary lessons are built upon themes, concepts, and 
learning processes outlined in California science frameworks. The use 
of a student journal, folder, or folio is recommended as a method for 
authentic assessment. The guide contains six major sections: (1) an 
introduction; (2) an examination of student's preconceptions; (3) an 
overview of energy and energy use; (3) explorations of shelter 
(focusing on earthen, plank, sapling and thatch, and conical bark 
slab structures); (4) energy activities (focusing on insulation, 
thermal mass, shade, and orientation); and (5) resources. The 
resources section contains a list of 15 lessons and activity guides 
from which this unit was adapted; a selection of 14 reference 
materials that could be utilized in the classroom for research and 
implementation; and a list of 18 sites at which traditional 
California Indian architecture can be viewed. The guide is 
accompanied by four oversize posters (not included here) that discuss 
California Indian use of thermal mass, shade, insulation, and 
orientation in the construction of housing. (LZ) 
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Thtir vlllagn wfl/ b« fOodL 
They will ^an many thingt. 
Thty will b« fUll of knowMxe 
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CALIFORNIA ENERGY EXTENSION SERVICE 



UNIVERSAL HOUSE 



Introduction 



It is not inddental that this activity guide The 
Umveml Home: Energy, Shelttr, and the 
California Indian is being isstied this fall. 
October has been designated "Energy Awareness 
Month" while November is "Native American 
Heritage Month." More than simply being 
apropos to each occasion, this guide links energy 
awareness with resource management and 
traditional California Indian cultures for the 
3rd-6di grade span. The synthesis of these 
topics offers students and teachers a unique 
opportunity to examine cultural and scientiRc 
information as well as contemporary issues with 
respect to shelter, community, and energy 
efficiency. The Universal House combines 
cooperative, hands-on activities with back- 
ground information and learning extensions. 

We've brought a spectrum of skills to bear on 
the subject, incorporating science, social studies, 
art, math, and language arts. We encourage you 
to be flexible and creative with this activity 
guide. In designing and constructing it, we built 
upon themes, concepts, and learning processes 
oudined in Science Framework for California 
Puhlic Schools (1990) and the ' fistory-Sccial 
Science Framework. From the Science Framework, 
lessons have been built around the themes of 
Energy and Systems and Interactions with 
organizing questions from Physical, Earth, and 
Life Sciences keyed to each activity. While not 
specifying History-Social Science Framework 
concepts, 4th/5th grade students study Califor- 
nia from pre-Columbian times to the present 
with particular emphasis on how early people of 
California used natural settings without signifi- 
cantly modifying the environment. 



We urge students keep a journal, folder, or folio 
(a Home Work Book) over the course of this 
unit. Doing so will help them focus, track, 
interpret, and evaluate both the subject and their 
own comprehension. In addition, it will provide 
teachers a means for "authentic assessment" of 
progress and performance. Another option is to 
introduce additional variables into the activities. 
For example, extending the "shoe box house" 
fi-om the Orientation activity to test other faaors 
in shelter design that afTea energy efficiency: 
color of walls, and roof, window overhangs, 
vegetation, thermal mass, window size, insula- 
tion, scale of house, et&, either as hands-on 
experiments or in their journals, provides 
another means of assessment. Student perfor- 
mance may also be assessed on individual tasks 
assigned throughout the activities. 

Above all, be creative — stay the course but take 
the initiative, and encourage your students to do 
the same. In the process, we hope that The 
Universal House will engender an awareness, 
understanding, and appreciation of not only the 
subjects at hand, but of the role that traditional 
wisdom and the students themselves play in 
shaping their communities, the environment, 
and the future. 



This publication ia intandad to supplament 
tha quartat of color postara (aaeh 1 7" x 22") 
on anargy afflciancy and traditional Califor- 
nia Indian arehltoctura, availabia from tha 
Califemia Enargy Extanilon Sarvtca in tha 
Govamor'i OfDca of Planning and Rasaarch, 
1400 Tanth Stract, Sacramanto, CA, 9S8I4, 
(9li)323-43M. 
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STUDENTS' PRECONCEPTION 



UNIVERSAL HOUSE 



Guid« students in a comparisoii of th« 

community, and •nvirenmcnt/habltat. 

9 Have students describe in writing and 
in pictures tlieir idea of a UNIVERSAL 
HOUSE as tliougli It were an actual 
building. Ask them to consider 

• What "neighborhood" is it in? 

• What is the view from the Universal House? 

• What is its "roof made of? Its "floor"? 

• Name the materials it is made from. Are they 
renewable or non-renewable resources? Why? 

• How is it insulated from the outer 
environment? 

• How is the Universal House lit? 

• How is it warmed? Cooled? 

• Who lives there? 

Share some example of California 
Indian creation mythte Good sources for 
these are Whbpcrt from tif flm 
CoMfomf on* and The Way We Lived (see 
Resources, pages 34 and 35). 
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WHAT IS 



? 



En e rgy ; 

California Indians accepted chat many different forces, spiritual to physical, 
were at wo.k in the world. But rather than deny or attempt to resist these 
forces, they acknowledged them, learned from actual experience, and then 
applied the lessons to their lives in praaical and graceful ways. 

Today, we often fail to notice whether or how something is working, until its 
not. So too, we tend to take energy for granted. We use all we want whenever 
we want — until we can't. When it ceases or runs out, when we can't afford it, 
when something breaks oi isn't working, only then do we recognize its 
importance. 

In essence, energy is the capacity to do work — the passage of energy from one 
body to another enables all things to move, grow, or otherwise interact. 

All life requires energy. And yet, it is a difficult concept to explain, for while it 
has practical, predictable, daily applications in our lives, it is also an inconstant 
and abstract quantity — constantly changing form. 

Whether as uncontrollably extraordinary as hurricanes and earthquakes, or as 
habitually commonplace as light and locomotion, it is a critically important 
part of our world — causing, affecting, and enabling every aspect of our lives. 

Energy makes the universe go and grow. It's sunlight — the difference between 
day and night. It's the electric light. It's factories, and fruit trees. It's thunder 
and lightning, and it's MTY. It's planes, trains, and freeways, and it's the whole 
world, spinning in space. You know energy exists because you can see it, hear 
it, and feel it — for light, heat, sound, and motion are all forms of energy. 

Some sources of energy are naturally renewable and virtually inexhaustible 
(such as solar and wind power) while other sources are non-renewable (such as 
fossil fuels like oil, coal, and natural ga^) and cannot be replaced. 
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Traditionally, California Indians understood both the benefits and the 
responsibilities that arise from our relationship with the ecosystem and its 
resources. They also understood the fundamental role that sun, wind, and 
renewable resources play in heating, cooling, and lighting our homes. 

In their houses and communities, they took advantage of the very same energy 
principles that are available to us today: ORIENTATION, SHADING, 
INSULATION, AND THERMAL MASS. By applying these principles to the 
design or retrofit of our buildings, we can reduce energy demand, cut energy 
costs, and create comfortable places in which to live and work. 

Growth is the fuel that drives the economic engine of the United States. Since 
the Industrial Revolution, our population has continued to explode, as has the 
demand for energy. Our modern society indulges in a reckless appetite for 
expensive and limited fossil fuels, and yet our choice of energy sources largely 
based on political and economic factors, rather than scientific ones. As 
consumption of these fuels increases — every turn of a thermostat, every flip of 
a switch, supplies are running out. 

The impact of fossil fuel use on the environment has many people concerned. 
But if we want to move from non-renewabk fossil fuels to renewable 
alternatives, we must understand how and why we decide to use what we do — 
as a society and as individuals. We should more closely match the 
characteristics of the energy source we choose to its eventual use. 
ORIENTATION, SHADING, INSULATION, and THERMAL MASS are all 
practical, efficient means of conserving energy and are better methods of 
heating and cooling our homes. 
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Physical Science D. Entrg/: Sources and Transformations 2 
D I ■ What is cnerg/ and what arc it's characteristics? (page 61) - 
D2. What do we do with energy? What changes occur as we use it? (page 63) < 

gp 

Earth Science B. Geology ^ 
B3. What are the responsibilities of humans toward natural resources? (page 97) ^ 

r 

LHm Sciences A. Living Things 

A4. How do humans interact with other living things? (page 125) ^ 
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DEFINITION 

The GupKicy fer doing work uid (or oveicoming inertia. 
Greek derivaiion: EmfpU mind iyAmtnUfiom tntrgts 
meaning tetive, at work: en-, at * ergon, work. 
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btcmtpt fmn tfc* I9M $d«ne* frmmomotk for 

Enc»|)f it a eenfrol coneept of the physical ideneet, end 
it pemdtt biohgjkal and feotogieal sdenee* because it 
underlet onjr tystem eCinteroetions. Energy can be 
taught 9t a bond inking rariout tdentffic dbdplnet. 
Dtfintd in phytkal ttms. energy is the copodty to da 
work or the obilty to moke things move, /n dttrnkal 
terms, it providet the bosis for reactions between 
compounds, in biohgicd terms, it prwides fving 
systems with the abiltf to maintoin their systems, to 
grow, and to reproduce. 

In the phyticoi sciences, energy eon be explored in iti 
many manifestations (heat, Sght, sound, ekcttidtf, etc.), 
in conversions from one farm to onother. Enerjy is 
perhaps the most important theme to the physkd 
sciences because ol physical phenomena and 
interactions invokre energy. Whether one discusses the 
energy of heat ight sounds, mognetitm, efectridty, or 
the conversions of energy from kinetic to potentioi 
electrica/ to heat or sound or even the products formed 
by the combinotion of on add and base, energy is 
invoM. 

In the biofogicai sciences, the flow of energy through 
indMduak is what drives metobothm, growth, and 
development The flow of energy through ecosystems is 
how organisms interact through the trophic levels of 



communWe s . Beeouse al Ife requirts en«rg>, Moehcm- 
ittry is reoljr the stud^ of how energy fbditotet 
biochcmicBf reectiont thot alow the bodf to synthesize 
biochemioo/ moteeuiet — the botit of growtfi. 

In the conh tdence^ the fbw of Earth't energy comet 
from two iources. Firtt, there ore farces wMiin the 
Earth, fueled by nudear reactions wMwt the moncfe 
and core, that trontlote through the erutt and ore 
retpontibk for the preeettes that drive meunCain- 
buiUirii, continental drift, volconic enipliont, and 
earthquakes. Second, there are the ^et on the 
surface of the Earth, such at wind, predpAoHon. 
physical and chemical reoctiont, and the octivltiet of 
Cving orfonitms (maitif dhven by the Sun's energy), 
that oiter the face of the Earth ond ore respomMe for 
many geoipgical processes. 

The theme of Energy is important to censideratiom of 
ethical behavior and the reMonshipt of tdence and 
tedhnahgy to society. Souicet of energy on Eorth 
indbde soior, ivind, and water power, geothermol 
energy, nudear energy, and fbiiil fitck Some sources 
of energy an virtualjr InexhoutMe. tud> at lolar. 
windl water, and nudear. Rcnewobti sources ore ihote 
that con be recyded and replaced, tudi ot water 
power. Nonre n ewa b le toureet arc thote that cannot 
be replaced; tuch ot IbttH fiek. Students thouM 
appreciate thete dbtinctiont, the Imitationt of some 
sources of energy, and the need to consenre them or 
avor^ their use. 
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SCIENCE FRAMEWOmi CONNECTION 
Phyikml Science D Energy: Sources end Tnmlorms. 
tier« (pigetl) 

D- 1 Whit ii energy? Whet ere it'i ehir»et«n«w' 
D-2 What do we do with entrgf' 
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WHAT IS ENERGY? 



OBJECTIVE 

To <leinorMtnte chat energy is required when work is 
done or wiicn muter changn iu form. 

MATERIALS 

Heavy textbooks, desks 

STUDENTS' PRECONCEPTION 

Ask them what they have to do or change about the 
book to have it perform 'work..* Is energy required? 
Where will it come from? What 'k'nd* of energy will 
it be? 

PROCEDURE 

• Have students select their Kea/t^jt tr. cbooks and 
hoW th<:m horiioncj'ly over the Rc3t. 

• Have them drop the books ii linison for best dhct, 
and observe wrut happened. 

• What is different about the book now? (!i changed 
position.) 

»■ 'J/hat happened when it was dropped ' (It fell/ 
motion, it made a loud noise/ sound, it .noved the air, 
it hit the floor, txc.) 

Eaeh farm cf energy Aj.t its oum chamuranstia. A given 
mattfiai tviil tmnsmit umtform of energy and ahtorb 
t'r reflect ethm. The book tntmmiti iound energy, hut 
n«i 'ight fir heal 
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CONCEPTUAL CHALLENGE 

Did the book 'work'? 

Can the book <lo other kind* of woik? 

Organize the ttudenu into groups and ask them to 

come up with as many kinds of work that they can for 

the books to perform (flatten things, ring bells, pull 

things, crack nus, break eggs, etc.) 

Where did the energy oonne from that caused the 

work? (From the potential energy of the book 

converted to kinetic enei^gy whkh caused the ringing, 

cracking, etc.) 

Explain that the activity demonstrated the difference 
between the potential energy of the book in the air 
(energy that is possible due to iu positk>n relative to 
?riother body) and the kinetic energy of the falling 
book (ener]^' produced or caused by motion). 

APPLICATION 

Heat is a form of energ>' often produced by 
ccriwniion from other forms. Ask studenu to cite 
examples o! heat energy moving from one body to 
another? (stadenu sanding in the suii — from the «un 
to the litiident, frorr. the flanie oi"* gas su)ve to the 
pan of hoc chocolate, etc.) 

Rc-focus your discussion on the stvtdent as the 
source of energy that caused the book to fall. Expl.-\in 
to the students that the egg they ate for breakfast or 
the sandwich titey atL for lunch is now being changed 
into energy to "fuel* their activities. (Food conuint, 
stored chemicil rneig;.' »;haf pasisn; '.h rough ecosystems 
in food chains.) 

ife! What is their homf 's "diet'? 'What kinds of furl 
does it 'cat' for breakfast, lunch, and dinner' What 
'work" docs their home do with these different kindi 
of energy? Choosing a "fuel" from each of these two 
'diets,* have the students identity the energy 
a>nversioi\s and construct energy or food chains. For 
example, the .nudents can choose milk as their fuel: 
sun provides <r ft'fgy for grass to grow, gr jsj provide* 
encfgy for the cow to grow and produce milk, MILK 
gives the stud'-nt energy to push the book. For ihcir 
homfs, they might choose wood: sun provides energy 
for the tree to gicw, tree (WOOD) provides fuel for 
the Fire in the woodstove, fire provides light and hcit 
Who can make the longest chain? Is the longest chain 
nrt.«5»rily th«> "best" or most efTicient if energ> is lost 
durir.i' each conversion? 
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When Indians come to live on eorth, 
the first people were changed 
into animals bearing their names. 
Seal, sea lion, and fflxxiy bear built a dance house. 
God of the north, Nagaicho, made redwood trees 
grow on the tail of the eorth dragon to the north. 
He carved streams iWth his foot, 
so that people had good fre^ watv to drink. 
In the waters of the ocean, he grew sea food 

for the people to eat 
Then Nagaicho travelled all over the eorth, 
making earth a comfortable place 
for human beings to live. 

NORTH COAST 



OVERVIEW 



S H f 1 T I R 



Earthen 




Traditional Indian builders, in what 
is now called California, made the 
earth itself their home, using it to 
build and enclose various house 
forms. Ground, the land surface of 
the earth, maintains a relatively 
constant temperature barrier between 
outside temperatures and inside 
conditions, thus regulating the 
temperature of interior spaces. 
^ The Luiseno construaed mud- 
covered sweathouses or temescals 
which heat from a central fire, effec- 



tively trapping the heat. The Mohave oriented their winter houses with their 
backs blocking fierce north winds. Earth shelters remain warm in winter and 
cool in summer, whether covered with soil or built either wholly or partially 
below ground. 4'' A common substance with an uncommon capacity to 
shelter, earth was a praaical and invaluable material in every region of Califor- 
nia — from low sand-covered shelters of the Colorado River ttibes; to stone- 
capped redwood sweathouses of the northwest; to pit houses of the Central 
Valley and foothills; to cavernous dance houses and ceremonial chambers, fifty 
feet across, with fires as their centers and large holes overhead "for the smoke 
and sparks to fly out." ♦ 
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In off rtgtom ofCaiifomla, the 
•orlh wm •wavaMtf fey Mfeof 
bulUtn and utarf In combine 
tien witfi local mottrfaft fweo4 
atont, ffetr) to cr»a . t» m !Wrt» i ii., 
Un^ of (haftii^^un^ 

or MinfiiMifeurrarMan (^rt<alf)r 

' ;':ss' ..;S::;;:; 
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Plank 
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>3^cn native people first appeared on 
the whale gray coast of what is now 
Northwest California, the world 
floated on water, grizzly bears danced 
beneath redwood trees, and the rivers 
ran thick with salmon, ii Distinctive 
gabled plank houses were constructed 
by local tribes, using redwood, cedar, 
hazel, earth, and river rock. Rocks 
were used to edge the rectangular 
buildings, to pave adjoining outdoor 
areas, and to cap the subterranean 
(underground) sweathouses. 
ii More than formal ornament, 
however, the thermal mass of the 
rocks, and of the earth itself, acted as 
solar collectors. By day, they absorbed 
the heat of the sun. When the sun 
had passed and the air had cooled, 
this heat was transferred to the house. 
Skillfully adapting local materials artd solar energy to their needs, the Yurok, 
Karuk, Hupa, and others crafted elegant, energy-efficient shelter — comfortable 
places for human beings to live, ii 
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TTTtTTTTT 

OVERVIEW 



SHELTER 



In Northwtttcm Cdtfomi% low 
gabM heuMt wen e*«r i^f 
rtctanfulor tarthcn ^Itc. TliMir 
braod ^onfcf of nJweod or codor 




won Mt on tnd to (in* finpHt and 
(bim Imun waffs. Woodtn raftan 
tuppoiUti/pneht^ pfank roo^ 
Mv«r:»«ck> amf f rapoWntt Mcurtd 
tthii ftructuroK KouM wa/ft wtra 
often mtbaek from tht tdga of tht 
^1^ tooWnf on tort/Mn "thalf on 
which ^top/t wtn wormtcf bjr the 
ritinf h«at from th« flr»p>t 
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Sapling & 
Thatch 

Many native tribes in Gdifornia's 
valley, desert, and coastal regions 
erected domed houses of bent sapling 
or tule framework. Natural fiber 
shelters, covered with brush or thatch 
(grass or tule reed) and curved like 
the vault of the sky, shielded their 
builders from cold, wet, wind, and 
sun. # In summer, the same materi- 
als were used to create shade with a 
sun shelter. These open-air arbors and lean-to shelters furnished shade and 
comfort during the hottest hours of the day and year, blocking the light and 
heat of the "traveling fire in the sky." # Traditional Indian builders adapted 
resourcefully to California's warm and arid regions, making and remakiiig 
households defined by religion and traditions, wood and grass, earth and sky. 
The Paiutes' brush-covered shelters made efficient use of the scarce resources 
on the high desert. Both the Yokuts and Pomo erected covered arbors and 
oblong houses large and long enough to shelter whole vills^es. The Maidu 
built summer shelters facing east to temper the intense heat of the late after- 
noon sun. The Chumash placed the entrance to their sapling and sea-grass 
houses on the sc .th side for solar gain. 4 
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S H I I T E 



rrodWenaf Man bulWcn In 

aiW ceoftol qrtiw morf* 
afMfttn of M^j^. or /romtt 
cevarirf MfMi bnish or thatch (raad^ 
(raott). Buift abov* ground or owr 

•arthan pltii^h^^tiih^^'i*'*^'* 
efkuritlNt Into domical or wot 
•ftitifMt and flocurad with fiber, in 
i'Mimmor, tii* tamo motoHoit wan 
uMd to biiiW pat-topp«rf aibonr or i 
faoiKto liUfte^ 
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California Indians oriented, or posi- 
doned, d)eir tradidonal houses in 
reiadon to the sun. They understood the 
suns movement through a day and a 
year — its cyclical, seasonal passage across 
the sky. They made its constancy and 
energy work for them. Houses were 
placed to admit the welcome warmth of 
the low winter sun as well as to block 
chill winds. In summer, orientation was 
reversed, limiting exposure to hot 
afternoon sun and admitting fresh air. 
A The Sierra Miwok sited baric slab 
houses on sunlit leeward slopes, above cold ravines but below windswept ridges. In 
the mountains, the eastem side of the cone for both the Maidu and the Miwok 
houses is angled sharply to prevent snow accumulation. A The placement of build- 
ings in relation to the sun, wind, and landscape, aflects daily and seasonal heat gain 
and loss. A house that is properly oriented and insulated can be heated or cooled by 
natural, sustainable means. Orientation is common sense. Its a lesson as old as the 
sun and coyote, but as new and as certain as tomorrow's sunrise. A 
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OVERVIEW 




miar (or otimr cohtftp^--'"'-'- 
twri arronf en and In a 
cenlcaf tfiop*. The thick 
boric sfobf unri cither 
fntstandinf or wapportod 
by a ^^/O^Atfmd tapUnf 
(htitM. Earth wot bankod 
i^gialiifttheiwiM. The 
Mlw«fciilf*rrad t» their 
cenlcaf baric heutet at 
kotCM, "a piece when nol 
people live." 
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STUDENT 
EXPLORATION 



SHELTER 
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9 Houaes are but one kind of shelter, or home, 
in which to live. Pwple live in houses, pent- 
houses, traiien, apartments, can, rooms, bo7ts, 
etc. Ask stu(ients to name as many different 
kinds of shelter as they can. Have them create a 
collage of homes from magazines different kinds, 
different times, different cultures. Select several 
of these and ask students to suggest what 
materials they are made of, what forms of energy 
are required eo canstruct and "operate" them. 
Ask them to imagine what it might be like to 
live in them. 

® Ask students to imagine what it might be like 
to live in different types of traditional California 
Indian houses: a redwood/ cedar plank house in 
the forests of the northwest, an earthen house in 
the central foothills or deserts; a conical bark 
slab house in a mountain meadow; and a sapling 
frame house with a grass/thatch cover in treeless 
grasslands on the coast. 

® Organize students into groups. Have each 
group research one type of traditional California 
Indian house (see above). Ask them to describe 
the housing type and identify the tribes that 
erected this form of shelter and what they called 
it. Have them describe the habiut in which it 
would most likely be found. How did the 
habiut aiiect the design of the house and the 
selection of materials used in construction? 
What materials were used and how were they 
obtained? 

® Energy is required to build, he^t, cool, and 
light a home. But energy is also needed to 
produce and transport the building materials. 
California Indians reduced the need to transport 



or produce materitb by using locally availabk, 
renewable resources in their natural state. 
Materials available on or near the building site 
might include, for example, reeds and grasses in 
marshy areas, or tree bark in forested areas. Ask 
students to cite other examples. Have them 
consider dte kinds of energy required to produce 
the materials, to transport them, and to con- 
struct each type of traditional house. 

® Ask students to decide what type of tradi- 
tional California Indian house would be best to 
build in their neighborhood, considering locally 
available natural materials and climatic condi- 
tions. 

® Compare this to the construction of a 
contemporary house. Which house, traditional 
or contemporary, uses the greatest amount of 
energy in the production and transportation of 
materials, in construction, and in "operation." 
Why? Which house uses the greatest amount of 
non-renewable resources? Why? 

® Ask students to think of their neighborliood 
(or the neighborhood outside the classroom) as a 
source of "local" materials. Challenge them to 
design a small house using any locally available 
materials, renewable or not, attractive or not, 
conventional or not (encourage them to try an 
unconventional approach). Ask them to consider 
energy conservation in their design. 

® How do houses let us live comfortably in 
many different environments? How do houses 
reflect the values of a community or culture? 
How does ent rgy use reflect the values of a 
community or culture? 
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OVERVIEW 



INSULATION 



DEFINITION 

lit'tu'la-thn 

To pievent the passage of 

hett into or out of a body 

or legion.Ftom the 

Latin — insula meaning 

island. 



When heat is lost, energy is lost, and additional 
energy must be spent to replace it. An alternative 
meant of prevenctng heat Iom or hetc gain it 

"intuladon." Materialt that intulate well do to 
because they are poor conductors of heat. Instead 
of passing heat, they form barriers between interior 
and exterior spaces — between Mwmed interiors 
and cold weather, or cool interiors and hot weather. 
Insulation is as effective in hot conditions as in cold 
conditions. As a result, less energy is required to 
cool homes in hot weather or heat homes in cold 
climates. Well insulated, encrgy-efBdent houses 
maintain an even temperature year-round. 

Insulation actually begins with the structural ma- 
terial itself, and ends with the outer "skin" of a 
building. Between, layers of non-conducting ma- 
terials reinforce the effect. Although we don't 
usually think of it in this way, air itself is an 
insulating material. Spaces of air trapped by these 
materials slow the transfier of heat (c onduction). 
California Indians used many indigenous materi- 
als as insulation — grasses, reeds, brush, boughs, 
wood, sand, mud, and earth. While many materi- 
als can be used as insulation, some possess other 
characteristics that make them more desirable as 
building macerials. For <9UA>pte. taarth is not the 
most efficient iittdbilliiK material, but it it usually 
more abundttHt^ slMe to the building site, attiiilhc 
resistant.: $oine materials insulate better than odi^: 
ers, butali jnsuladon saves energy and money, for 
heat cwttained is energy conserved. 
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PHjfiical Sclanca 

E. EfMrggr Hmc 
E I . Wtvt i* haK «(Mf|x ? 
Whar9 4oat K coiii# from 
and what art hi prcytrti M ? 

E2. Howde wt um tw» 



G. Enarfx: Lifht 
Gl . W'hititli|hc>(p 
GX WhK trt ttw 
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ACTIVITY 



I N ^ ,U L A T I O N 



OBJECTIVE 

To demonstrate (he role of insulation in the prcven- 
tbn of heat loss and gain. 

MATERIALS 

3 gUtt jan, 2 boxes or milk canons, dirt, grass 
dippings, piece of cardboard (same size as bottom of 
carton), 3 thermometers, 3 rubber bands and 3 pieces 
of plastic wrap (to cover jars), hot water. 

TIME 

2 sessions, SO minutes each. 

STUDEt ITS' PRECONCEPTION 

Ask students to discuss ways in which they use 
difierent kinds of insulation to keep themselves and 
(heir homes warm. Have them predict which jar will 
reuin the most heat, and which will lose the most. 
Why? 

PROCEDURE 

Place a glass jar in an upright box or truncated milk' 
carton. Surround jar with dirt. Place identical second 
jar in similar box or carton. Surround second jar wich 
grass clippings. Place identical third jar on a flat piece 
of cardboard. Pour the same amounr of very hot water 
into each jar. (Instructor should pour.) Cover the jars 
with plastic wrap *lkls" and secure (he "Ikls* with 
rubber bands. Poke a hole in the 'lids* large enough 
for the thermometer to fit through. Cover the hole 
until you uke temperature readings. Use a thermom- 
eter to record the temperature in each jar every 5 
minutes for 30-40 minutes. (Cover the hole whenever 
you remove the thermometer.) Have groups of 
ttudenu create graphs from the data (one group per 
jar). Compare the results and share conclusions. 




CONCEPTUAL CHALLENGE 

Which jar of water remained hottest (he bngest? Did 
(he insuUtwn make a diflterence? If so, which 
iniulatnn wu the most effective? 

APPLICATION 

It Repea( activity using "insulatbn* that students 
contribute from home (cereal, gravel, cotton, bread, 
paper, etc.). Ask them to predict the effectiveness of 
each material. 

It A Have students put on their sweaters, coats, boots, 
hats, etc. and take them outside on a cold day. 
Discuss (and demoiutrate) how these items of 
clo(hing insulate them from the cokl. Explain that 80 
pe.ceni of their body's heat is lost through an 
uncovered head. Ask students to draw parallels 
between themselves and their houses (wearing hat/ 
iiuulating roof; leaving front of coat open/opening 
window; wearing sweater and coat/insulating walls; 
raising their body temperature through activity/using 
energy to heat the intermr of their house). 

A California Indians traditionally built houses in 
several different shapes: recangular, circular, domical 
and conical. Explain to students chat when air (a gas) 
is heated, it expands and rises (conveaion). Ask them 
which kind of house would be more efTicient to heat 
(all else being equal)— one with a conical-shaped 
interior space or one with a rectangular-shaped space? 

k Redwood/cedar plank houses of northwestern 
California were not conical in shape, but with pitched 
roofs on very k>w rectangular walls over sunken 
firepits. The shape of their interior space was also 
efficient to heat. 

^ Ask students to imagitK that snow has blanketed 
(heir neighborhood. Later that day, (hey discover (ha( 
while many homes srill have snow covering (heir 
roofs, o(hers have none. The sky is overcasr. h has 
been cold all day. The homes all face (he same 
direc(ion. There are no overhanging (rees. Ask (he 
s(udents (o sugges( reasons for (he difference. (Hint: 
i( relares (o insula(ion.) 

Can snow and ice insula(e and preven( hea( lofs? Ask 
s(uden(s (o klenrify a (radi(ional form of American 
Indian archirecture that illustrates (his concep(. Why 
would (his ma(erial have been used in (hac environ- 
men( and not in o(hers? 
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OVERVIEW 



THERMAL 



ASS 



DEFINITION 

thar'mal man 

The relative capacity of 
loiid mitcriab to gain and 
hoM heit (thermal 

energgr). From the 
Greek — thrmu meaning 
heat, and niaxM meaning 
bariey calce, lump, or 
mass. 



The sun's rays, wherever they M, convert to heat. 
Some objects are composed of material chat can 
conduct this "thermal energy' better than oth- 
ers — trantmitdng it to cooler surroundings. Ma- 
terials that are capable of absorbing and holding 
thermal energy have "thermal mass." Structural 
materials with thermal mass (walb, rooft, paving, 
earth, stones, etc.) become solar collectors when 
exposed to the sun. The greater the area of ther- 
mal mass, the greater its ability to store heat and 
maintain a uniform temperature. Dark objects 
absorb hm better than light-oolorc^ii^nes — the 
darker the thennal mass» die more Keat it will 
hold. The sun tk an unUsQited sAiKe of renewable 
energy, and thermal mass is a cfean^ direct means 
of imieeting and distributing it to our homes and 
communities. 



SCIENCE 

FRAMEWORK 

CONNECTION 

Phjrtkal Sci«nc« 

E. EnerBr: H«at 

E I . What is hMt •narix? 

Whar* doai it com* from 

and what art its prop«nm? 

E2. Ktow do w« ui« h«at 



G. En«ny: Light 
GX Whatar«iht 
propardM of Nght? 3. Hart. 
do US* light? (pi|* 73) 

Life SciaiKM 
A. Uving Things 
A3. What art th« 
relationships of organisms 
and how art living things 
classlfitd' (paga 121) 
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ACTIVITY 



THERMAL MASS 



OBJECTIVE 

To compare the ability of potential building materials 
to abiorb and hold heat from the ntn ( thennai 
enetgr). 

MATERIALS 

4 identical conuinen with lids, 4 thermometers, 
water to fill conainers (room temperature), material 
samples (similar in size): brick, block of wood, 
2 liplock ba;;— one hokling dirt and one holding 
gns* clippings orstyrofbam beads (compress air out 
of bags before sealing), 4 blankets. 

TIME 

2 hours, 3 sessions: 1. Discuss principle, students' 
preconceptk>n, and activity. Prepare samples (20 
min.). 2. Move objects from sun to conainers. 
Record results (1 hr.) 3. Conceptual challenge and 
applicatwn (40 mm.). 

STUDENTS' PRECONCEPTION 

Have students cite examples of material surfaces that 
radiate heat after the air temperature (inside or 
outside) has cooled. Why? Ask them to predict which 
material samples used in the activity will absorb and 
hold the most heat. The leaitt? 

PROCEDURE 

Place material samples in direct sunlight for one hour 
or more. Fill each container with the same volume 
(2/3 full) and temperature of water. Record water 
temperature in each. Remove samples from sun and 
place each one in a conuiner. Cover with lids and 
blankets. After 4S minutes, uncover containers and 
record water temperature in each. Subtract original 
from fmal water temperatures. Record results for each 
conainer. 



CONCEPTUAL CHALLENGE 

The water in which conainer gained the most heat? 
The l«ut h(M? The wurnct: wttcr held which 
material? The oooleat held which material? To what 

do you attribute this variance in temperature? Which 
material gained aitd held heat the best (has the greater 
heat capacity/thermal mass)? 

APPLICATION 

£7 Demonstrate the transference (conduction) of 
heat from one thermal mass to another. Fill a hot 
water botde with water that is very warm (but not 
uncomfbruble to touch). Lay it on the desk of a 
student volunteer. Have students test the normal 
temperature of their palms by placing them against 
their cheeks. Ask them to place their hands, palms 
down, on the hot water botde for a least 2 minutes. 
Have them test the temperature of their palms against 
their cheeks again. What has happened? Why? Let 
other students repeat the activity, and guide students 
in a discussion of the transfistence (conduction) of 
heat — in this case from water to rubber to hand to 
cheek. Lift hot water botde from desk to reveal heat 
conducted to desk. 

Ask students to select iruterials for a house to be 
built in a cold climate. What type and color of 
materials would they choose for the exterior of the 
house to take advantage of thermal mass? What if they 
wanted to melt snow on a roof or walkway? What 
type and color of material would they use on the floor 
of a sunny room? Why? 

A California Indians cooked food with hot stones. 
Clean cooking stones were heated in a fire and then, 
using a wooden utensil, placed in beautiful baskets 
filled with acorn mush. As stones cooled, they were 
removed and new stones added to further cook the 
mush. Where did the heat from the stones go? Why 
don't we cook this way today? 
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OVERVIEW 



SHADE 



DEFINITION 
ffiM 

Shade results when 
sunlight. Miar enerDr, is 
blocked or inhibited. 
From the Greek — Sketis 
meaning darkness. 
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In summcfi Califomia Indians not only took ad- 
vantage of natural (hade, chey made their own 
ihade widi open-air (helten. The nin's energy 
heats everything in its path, even air. Interrupting 
or blocking this energy creates shade (diminished 
light and heat). To cover a space without enclos- 
ing it provides shade, circulation of fresh air (ven- 
tilation), nittdprotection from solar radiation. Thcr- 
md enogy k most intense on a struaure's south 
and iwect ttditf $nd when the sun is direcdy over- 
heads The wigk and intensity of its rays vary from 
hour to hourj teason to season, but as this varia- 
: don is cycfioil; shelters can be planned and man- 
aged to benefit both human comfort and the 
environment. Reladve tize and position of struc- 
tunJ openings (windown and doors) and sun blocks 
(rool^: overhang^; i^nindow coverings, awnings, 
walK orees, etc) iil«ct the aktotfUOHi and reten- 
tion of thennal en«t!gy. When lt«Dmes a> energy 
efficiently and «o*C efleiewtAess, sometimes the 
best relstianship withdhesun is a cautious one — 
^tde or no «un at ail. 



SCIENCE 

FRAMEWORK 

CONNECTION 

Ptqrtkai SclMte* 

E. En«rg)r;HMt 

E I . Whit it hMt enaror? 

EZ How do w( uic h«at 

•ncror? (p«|e (4) 

G. EnarDT Lifht 

Gl. Whitisli|ht«n«rgy? 

(W72) 

Gl What ara tha propardat 
orijghtMpa|a73) 

Earth SclwKt 

A. Astronomy 

Al. How do tha otajaets of 
tha univena raiata to ona 
anothar? (paga 79) 

B. Gaolegy 

B I . What ara (ha rasponsl- 
bititia* of humans toward 
natural resources? (pa|a 97) 

UfaScianc* 

A. Living TNn|t 
A4. How do humans Interact 
yylth other living things? 
(page 125) 
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ACTIVITY 



SHADE 



OBJECTIVE 

To demoiMtnte the cole chat shade plays in the 
prevention of heat gain. 

MATERIALS 

Giidboard, Kissors or utility knife, ice cubes, ziplock 
plastic bags, sun. 

TIME 

SO minutes (near mid<lay). 

STUDENTS' PRECONCEPTION 

Gui<le students in visualizing and describing the 
conditions, cause and effixt of a shaded environment 
in a warm climate. Have them describe the same 
environment without pcoteaion from the sun 
(especially at midday). Ask the students to predict in 
which environment (sun or shade) the ice cube will 
melt more qukkly. Why? 

PROCEDURE 

Cut a rectangle of cardboard measuring 11" x 14", 
plus 2 squares measuring 6" x 6". Fold '!ie rectangle 
in half at a 90 (degree) angle to form a cardboard 
'roof or sunscreen. Place both squares of cardboard 
in a sunny location and put an ice cube (in a plastic 
bag) on each. Immediately place the cardboard roof 
over one of the ice cubes. Be sure not to shade the 
other ice cube with your body! After 30 minutes, 
measure the amount of water that has colleaed in 
each bag. 



CONCEPTUAL CHALLENGE 

Vhich ice cube melted more quiddy — the one in the 
shade, or the one without protectbn? Which ice cube 
absorbed the most thermal energy? Why? What was 
the so'irce of this energy? What is shade a result of? 

APPLICATION 

^ Ask students to illustrate shade with drawings 
showing a 'sunscreen* of their choice blocking the 
sun and creating shade. 

Ask students to break into groups and compose 
lists of as many sources of shade as they can think of 
that block the sun's heat from their homes, thereby 
reducing the need for cooling their homes in the 
summer. Compare lists. 

O Is the moon ever a source of shade? (Diagram a 
solar eclipse on the blackboard to demonstrate how 
sunlight is dimmed or eliminated by the moon. ) 

^ Discuss where the energy needed to cool a home 
without sufficient shade comes from. 
Can shade be grown? What kinds? 
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BESI COPY AVAILABLE 



OVERVIEW 



ORIENTATION 



DEFINITION 



o'ri'tn'ta'tlon 
To place or adjun in 
ididon CO the poina of a 
compan. To adjust in 
relation to a situation. 
From the Latin — Oriens 
meaning rising, rising sun, 
east. 



What is a house without windows or doors? Win- 
dows and doon enable us to enter aiid exit a 
building, but they also allow sunli^t, air, heat, 
and cold to enter and exit. How we position 
windows, doors, and the house itself, in relation to 
the wind, the landscape, and the movement of the 
sun, can increase its comfort and energy efficiency. 
The sun rises in the east and sets in the west, and 
when its light ^s on or in a house it is converted 
to heat. The summer sun arcs high overhead, while 
the winter sun passes low across the southern sky. 
The mmc critiCil {lenod for solar heat gain is late 
oftemoon dunng dtetuHHtser, when the sun is low 
i to the itorthwett and psoiseeuon is important. 
Because surface: aMa iflfccts heati;|^ and loss, the 
short side of aboase should faoeiwest and be used 
for storage, etci^ibiming a therotal buffer. Rooms 
with Ua^ ynniam should isoe south for winter 
solar heat gairtfifhe next time you toutinely reach 
for a thermostats open or close aiwmdow instead. 
Save money andtnergy. Don'ti|t|i twitches. Open 
the drapes, cldieidoor, u* tfaeaun! Orienution is 
ait practicai and convenient ius windows and doors. 



SCIENCE 

FRAMEWORK 

CONNECTION 

Physical SciwKc 

E. En«rs)r: Haat 

El, Whatii hnfnttxf! 

E2. How do w« use h«at 

•ncTfy? (page 64) 

G. En«ty:l-4ht 

G I . What is lifht tntrfff 

G 2. What ar« the propartio 
of light.' (page 73) 

Earth Scianc* 

A. Astronomy 

A I. How do the objects of 
the univene relate to one 
another? (page 79) 

B. Geology 

B I . What are the retponsi- 
bilitiw of human toward 
natural resoureei? (pege 97) 

Li«i Sctance 

A. Living Thinp 

A4. How do humans interect 

«vith other living things? (page 

125) 
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ACTIVITY 



ORIENTATION 



OBJECTIVE 

To undetiand the importance of the placemeni, or 
orienation, of your house in relation lo the lun'i 
position in the sky. 

MATERIALS 

2 shoe boxes, plastic wrap, tape, scissors or utility 
knifie, themrtoineten, construction paper (optional for 
rooO. 

TIME 

1 hour on a sunny afternoon. 

STUDENTS' PRECONCEPTION 

Ask studenu to name the four directntu or cardinal 
points of the compass. Diagram them on the 
chalkboard. Review them, and the sun's passage 
through the sky as it relates to the direcik>ns of the 
compass during the course of the day and in different 
seasons. (An optk>nal procedure to make this concept 
visible it noted below.) Guide students in assigning 
climatic characteristics to each directk>n (e.g., cold, 
windy, hot, dry, snow, warm, wet, etc.). Ask students 
to predia the characteristics of the shoe box "house" 
that will be warmest in the winter (will collect the 
most thermal energy). Why? 

PROCEDURE 

Make 2 "houses' from similar shoe boxes. Cut a 

2 3/4' X 6" window on one side of each box. Cover 
windows with clear plastic wrap and tape edges. Lay a 
thermometer in each house (so temperature may be 
read through window). Make a roof (optional) and 
upe it to the top of the "house.' Put both houses in a 
sunny afiemoon locatk>n, with the window of one 
facing south and the other facing north. Record the 
temperature of both every 10 minutes for 30 minutes. 

OPTIONAL PROCEDURE 

^tt Place a paper-tape X on a sunny window and let 
students track the shadow as it moves around the 
classroom. By marking and recording the shadow Xs 
at different times of the day, month, or year, students 
can track the sun's movement overhead plus the 
corresponding angle and depth of penetratk>n of its 
rays into the room. Let students draw conclusions 
from this activity regarding solar energy and 
orienation and the effect both can have on heating 
and cooling a house. Can shading be factdred into the 



CONCEPTUAL CHALLENGE 

The warmest house faced which diieaion? Why? The 

coolest house heed which direetion? Why? 

APPLICATION 

^ ft WhKh direa»n(s) should the windows of a 
house face in the winter to cake advantage of the 
sun's thermal energy? Why? 

Which direaion should diey NOT face. Why? 

How should windows be oriented and/or treated in 
the summer to minimize the sun's thermal energy? 
Why? 

2jTheYurokand their neighbors, in what is now 
northwestern California, had no cardinal directions. 
Irtstead, they thought in terms of water and the 
directnns in which it moved: pw/ refers to the 
downstream direction, wokpe refers to the directk>n 
across the ocean; Uie is across the stream.; won is 
uphill, or away from the stream on one's own side; 
etc. You could say that the Yurok based their 
directions on the flow of energ)r. 

0 ) It is likely that the direction(s) used by other 
northern California Indians were based on the 
prevailing direction of dieir streams and watershed as 
much as on celestial occurrences. Would tribes in 
southern California have been as likely to use streams 
for their directwns? According to anthropologisu, 
southern tribes were influenced far more by solar 
orientation in determining their directions. (Water 
was scarce, its flow was inconstant and irregular while 
celestial phenomena were constant.) 

Ask students to research and demonstrate the 
significance of our contemporary cardinal directions. 
What do we baM them on physically and historically? 
What one direction reveals itself most easily and thus 
reveals the placement of the othen? How do you 
know that direction? (east is where the sun rises.) 



ACTIVITY 



ORIENTATION |2 



OBJECTIVE 

To cnmine the feices, diiectiont, and utc* of the 
wind. 



CONCEPTUAL CHALLENGE 

Were feioa and direction* eonmnt? Why or why 
not? 
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MATERIALS 

Matlcing ctpe, new pencil, rubber band, long plastic 
bag (bread or newipaper wrapper), plastic or 
cardboard cup with bottom cut out, strong T-shaped 
straight pin, wind, compass. 

TIME 

2 houR initially. Can be repeated for 30 minutes over 
the course of seven] days to gather more dau. 

STUDENTS' PRECONCEPTION 

Ask students to describe their experiences with the 
wind. Take them outside on a windy day — ask them 
what they think the direction of the strongest wind 
will be. We know that winds come from different 
directnns, but what is the wind and what is its cause? 
Explain to them that winds ate named for the 
direction from which they come. 

PROCEDURE 

Using a compass, use masking tape to mark north, 
south, east and west on the playground. Have 
students construct wind socks. (Cut open bonom of 
plastic bag. Atuch one end of bag around edge of 
cup, top of cup outside bag, with rubber band. Push 
T-pin through edge of cup and into end of eraser so 
that cup routes freely.) Have students test their wind 
socks outside, away from buildings. The cup will face 
the direaion from which the wind is coming. Ask 
students to record their observations on the force and 
direction of the wind, as indicated by the wind socks. 
Repeat over a period of seveial days to a week. 
Compare results. 



SCIENCE FRAMEWORK 
CONNECTION 

Earth Scianc* A. Astronomy 
Al . How do riM objaca of ih« univcrs* elat* to one 
anothar? (paga 79) 
B.Gaolegy 

B4. What ara tha rasponsib<lltiat of humans toward natural 
ratourcaif (paga 97) 
D. Mataorelogy 

D2. What art tha physical basas of aanhs climate and weather? 
(paialM) 

Phjrtical Sctanc* D. Enargy: Sourcas and Tramfermation 
D2 What do wa do with energy? (page 63) 



APPLICATION 

Why is it impoitant to know the direaion of the 
wind? 

ft How can the position of a house in relation to the 
direaion of the wind affect the hearing or cooling of 
that house? For bener? For wonc? 

H Describe ways in which wind energy can perform 
*work* (movii^ boats, drying clothes, 'playing* wind 
chimes, cooling people and surroundings, etc.). Draw 
pictures of some examples. 

"f How is wind energy converted to elearicity? Why 
should we consider using it as an energy source? 
Compare wind energy to energy obtained from fossil 
fuels — which is safer, cheaper, more plentiful? Why? 
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DO FOR YOURSELF 

Th« IMvena/ House activitiM wtre adapted from 
th« lattont and actMcy fuid** b«low. Many 
wlacioiw of fhM# tctaora sppMr In och#r guides. 
Tht mKarialt jn daaerlbad mora c omplataty In 
th« EnviromiMntaf E^ueaOon, Com^nrfftim for 
EfWffy fUaoiNCM. Caliibmia Department of 
Education, GJifbrnnia Enetgy Extension Service, 
Sonoma State Univeisity, 1992. (Available from 
CEES, 1400 Tenth St., Sacramento, CA. 95814). 

WHAT IS ENERCYT 

Loiaen Program. Science Educatbn Center, 
Lawrence Lrverntore National Laboratory. 

EiMfff AetiWtiti for the Primary Gradtt. El 

Dorado G>unty Office of Education and California 
Energy Extension Service, 1985. 

Tourtillot, Leeann. Conacrve and Renew. Sonoma 
Sute Energy Center and California Energy Extension 
Service. 1990. 

SHELTER 

Indlont of Merthwett CaUfomla. 'Our Ancestors 
and Our Community' and 'Home for Din^.' Indian 
Education Program, Klamath-Trinity Joint Unified 
School Districts. 1992. 

CoUfamla State Enviromnentaf Education 
6uWe, 'Communities and Cultures Unit.* Alameda 
County OfTice of Education. 1988. 

Clymire. Olga. A OWM'f Place In the Emiron- 
nmnt, 'ConKiving Natural Resources Unit.' 
Konoai Unified School District and California Dept. 
of Education. 1993. 

Praject LeonWnf Tree, 'Second Litde Pig,' 
'Another Way of Seeing' and 'Stan A City." The 
American Forest Council, 1977. 

INSULATION 

Eneifjf ActiWtiei for the Primoty Crodet. El 

Dorado Counr/ Office of Education and California 
Energy Extenswn Service. 1985. 

Conienration; Science Aetivith* in Energy. U.S. 
Department of Energy, 1978. 

THEW4ALMASS 

With assistance from Melissa Reading, Pacific Gis & 
Elearic, 1992. 

f jnmr»aUon: Science Activities in Enerfy, "Ice 
'ace." U.S. Department of Energy, 1978. 



ORIENTATION I 

Hot Water omf Worm Hemoik Gitat Explora- 
tions in Math and Science (GEMS) series. lawrence 
HaU efScknee. Unncnky of Califemia, 1986. 

Cahfamla State Emrironmentaf Education 

Gukh, 'Energy Unit.' 

ORIENTATION 3 

Can We Pfcif Into Windmllkt Brcalcditoughs- 
Sttategies for Thinking. Zaner-Bloser. Inc.. 1992. 

Eneify ActMtiei for tho Primoiy Gradoi, 'Wind 
Experimenu.' 

READ FOR YOURSELF 

The cxamplea offered here represent a selection of 
reference materials that could be utilized in the 
clauroom for research, and to asiiit in the 
implementation of activltes and concepts presented 
in this guide. 

Caduto. Michael J.. & Btuchac. Joseph. Kee^rt of 
The Earth; Native Amortcon Steriei ond 
Environmental Aetivitioi for ChlUimn. Fulcrum, 
Inc.. 1988. 

News From Native Cofifamia Quarteriy 
periodical. Heyday Books. 2054 University Ave., 
#403, Berkeley, CA 94704. 415/549-3564. 

The Way We Lived: CaUfomla Indian Rominh- 
eoneoi, Sterfei and Ser^ Edited by Malcolm 
Margolin. Heyday Books, 1981. 

Margolin, Malcolm. The OMone Way. Heyday 
Books. Berkeley, 1978. 

Amorlean Indian MyOu and Legends. Edited by 
Richard Erdoes Sc Alfonso Ortiz. Pantheon Books, 
1984. 

The CaUfomla Indlam: A Source Book. Edited by 
R. F. HeizerSc M.A.Whipple. 2nd edition. 
University of California Press, 1971. 2120 Berkeley 
Way. Berkeley. CA, 94720. 

Eargle. Dolan H. The Earth Is Our iMother A 
Guide to the Indian* of CaUfomla, Their 
Locales and Hiiteric Sitea. Trees Company Press, 
1986. 49 Van Buien Way, San Francisco, CA, 941 31 . 

Colifomia Indian Nig^tU. Compiled by E.W. 
Giffbrd 6r. G.H. Block. University of Nebraska Press, 
1990. 

Kroeber, A.L. Handbook of The Indian* of 
Callfemto. Dover Publications, Inc., 1976. 
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Faber, G., & Laiagna, M. Whhptn Prom 1h* Pint 
CoUfbmtam: A Story ofCatiftmla^ Rrat 
P — p k . Mfpic Publiatioiu, 1984. 

Califbrni* Deputment of Education, 1991. 

Nabokov, Peter, & Easton. Robeit. Nothw idneri- 
CMi ArcMtKturi. Oxford Univenity Press, 1989. 

RudoMty, Bemaid. ArcMtKturi Mfftfwwt 
>treMMctB A Sliert Introductton to Non- 
P t^t g T M rf AfchftMturc. University of New Mexico 
Press. 1988. 

The TrMt Stand SMning: Pe«tiy of Tlw North 
AiMrteon Indlant. Selected by Hettie Jones. 
Illustrated by Robert Andrew Parker. Dial Press, 
1971. 

TYm Whh^ting Wind: Poetry by Young 
Amoricon Indians. Compiled by Terry Allen. 
Doubleday, 1972. 

SEE FOR YOURSELF 

Examples of traditional Callfomia Indian architec- 
ture (reconstructions, with the exception of Hupa 
where original structures still exist), and/or cultural 
museums, may be seen at the foltowin{ sites 
(please call ahead). A more complete list may be 
found in The Earth It Our Atethcr, Appendix 6. 

ANDERSON MARSH STATE PARK 

Lower Lake, CA 
707/279-4293 

CAUFORNIA ACADEMY Of SCIENCES 

Hall of Human Cultures 

Golden Gate Park, San Francisco, CA 

415/221-5100 

CAUFORNIA STATE INDIAN MUSEUM 

2618 K St., Sacramento, CA 
916/324-0971 

CHAW^E 

Indian Grinding Rock Sute 
Historic Park, Pine Grove, CA 
209/296-7488 

CHUMASH TRIBE 

P.O. Box 517. Santa Ynez. C:A 
805/686-1455 

COYOTE HIUS REGIONAL PARK 
VISITOR CENTER 

8000 Pattenon Rd., Fremont, CA 
510/795-9385 



FT. YUMA RESERVATION MUSEUM 

Quechan Tribal Council 
P.O. Boaill3S2, Yuma, AZ 
619/972^1 

HUPA TRMAL MUSEUM 

P.O. Box 1348, Hcopa, CA 
916/625-4110 

KULE LOKLO 

Point Reyes Natioial Seashore 
Visitors Center, Olema, CA 
415/663-1092 

LANOO HALL OF CALIFORNIA HISTORY 

LA. Museum of Natural Hbtoty 
900 Exposition Blvd., Los Angeles, CA 
213/744-3466 

THE MARIN MUSEUM OF 
THE AMERICAN INDIAN 

2200 Novato Blvd., Novato, CA 
415/897-4064 

OAKLAND MUSEUM 

1000 Oak St., Oakland, CA 
510/834-2413 

PHOEBE HEARST MUSEUM 
OF ANTHROPOLOGY 

Unhrersity of California 
Berkeley, CA 
510/642-3681 

SAN DIEGO MUSCUM OF MAN 

Balboa Park, San Diego, CA 
619/239-2001 

SIERRA MONO MUSEUM 

State Hiway 225 at 228 
North Fork, CA 
209/877-2115 

SATWIWA 

Rancho Sierra Vista 

Sana Monica Mounuins N.RA. 

Woodland Hills, CA 

213/888-3770 

SUMEG VILLAGE 

Patrick's Point State Park 
Trinidad, CA 
707/677-3570 

YOSEMITE MIWOK VILLAGE 

Yosemite National Park, CA 
Park Info : 209/372-0200 
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COYOTE SLEPT FOUR 
TIMES. AT FIRST, HE 
SLEPT WITH HIS 
HEAD TOWARD THE 
WEST. HE SLEPT 
WITH IT TOWARD 
THE NORTH, 
AND THE 
SOUTH, 

AND THE FOURTH TIME 
COYOTE SLEPT WITH HIS HEAD TO 
THE EAST. WHILE HE SLEPT, HIS 
FOREHEAD GREW VERY WARM. THEN HE 
AWOKE AND SAID, "I DREAMED OF THE SUN." 
SO. COYOTE DECIDED TO GET THE SUN, AND BRING IT 
BACK FOR THE PEOPLE. 



ATHABASCAN (CAHTO) 
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